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Abstract
We present a planar hypohamiltonian graph on 42 vertices and
show some consequences.
1 Introduction and results
A graph is called hypohamiltonian if it is not Hamiltonian but deleting any
vertex gives a Hamiltonian graph. Hypohamiltonian graphs were extensively
studied by Sousselier, Thomassen, Chvatal, Hatzel, Zamfirescu, Aldred et
al., and many others, see for example the survey by Holton and Sheehan
[1]. Chvatal raised the question in 1973 whether there exists a planar hy-
pohamiltonian graph. This was answered by Thomassen, who found such a
graph on 105 vertices in 1976. Hatzel (in 1979) found a smaller planar hypo-
hamiltonian graph, having 57 vertices and this was improved to 48 vertices
by Zamfirescu and Zamfirescu in 2007. Here we present a planar hypohamil-
tonian graph on 42 vertices, making possible that the Ultimate Question in
1
Douglas Adams’s The Hitch Hikers’ Guide to the Galaxy was ”What is the
size of the smallest planar hypohamiltonian graph?”.
Using a theorem of Thomassen we can also construct a planar hypotrace-
able graph (a graph is hypotraceable if it does not contain a Hamiltonian path
but the deletion of any vertex gives a graph having a Hamiltonian path) on
162 vertices improving the best known bound of 186.
Denote the smallest number of vertices of a planar k-connected graph, in
which every j vertices are omitted by some longest cycle (path) by Cjk (P
j
k ).
The bounds on the numbers C1
3
, C2
3
, P 1
3
, P 1
3
are also improved using our
construction.
2 The construction
Our graph is the following.
It is not Hamiltonian by Grinberg’s criterion, and using i.e. Mathematica
it can be easily verified that the deletion of any vertex gives a Hamiltonian
graph.
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